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We show the critique of the Pan et al experiment, given in quant- ph/0503108 is unfounded. 
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The paper Q is intended to show, that the results of 
the GHZ-type experiment of ref. |2j cannot prove im- 
possibility of local realism. The data of the experiment 
violate Mermin's Bell- type inequality 0. The inequality 
is in the form B < 2, where B is a linear combination 
of values of three particles correlation functions, and the 
bound 2 holds for the predictions based on locality and 
realism. One has B < 4 for any theory - this bound is 
achievable with pure Greenberger-Horne-Zeilinger (GHZ) 
quantum states. The experimenters found the visibil- 
ity of the three-particle correlations at the level of 71%, 
which corresponds to the value of Mermin's expression 
equal to 2.84, which is a drastic violation of the limit for 
local realistic theories. In the paper authors explic- 
itly construct a local realistic model which saturates the 
inequality and claim their model better describes experi- 
mental results than quantum mechanics. Therefore they 
declare: "As a consequence the experimental results can 
not be used to support [...] quantum nonlocality [...]" 7]. 



Let us now present why one cannot agree with the 
argumentation in 0]. First of all, violation of Mer- 
min's inequality is a sufficient condition for impossibility 
of any local realistic description whatsoever for the ob- 
served correlations. Since the experimental results give 
the value of the Mermin's expression B exp = 2.84, any 
local realistic description of the experiment has been dis- 
proved, including the model of hi. Second, the claim 
that predictions of the model of [l| give a better expla- 
nation of experimental data is not due to some failure of 
quantum mechanics, but due to a specific rigged choice 
of quantum model with which the data are compared. 
The point is, that in the experiment Q only an approx- 
imation to the GHZ state was produced, and to give a 
quantum model for the data obtained one must take this 
into account. The authors of Q compare the data and 
their model with the predictions for a perfectly pure GHZ 
state. Indeed the local realistic model is closer to the 
data than the perfect GHZ correlations. However, this 
does not mean that there does not exist a quantum state 
that almost perfectly reproduces the data, and therefore 
describes the results much much better than any local 
realistic model. For example, one can take the mixed 



state 



p = 0.71 p G hz + 0.29 ll, 



(1) 



where Pghz is the projector onto the GHZ state, and 
is a "random noise" admixture, which models the 
imperfections in the pure GHZ entanglement prepara- 
tion. Since for the noise the mean value of any spin or 
polarization observables is zero, this quantum model ex- 
plains the experimental data quite well. We quote Q 
again: "Whichever model comes closer to the observed 
data must be considered to be the better physical model" . 
Well, we could not agree more, but as can be seen from 
our example, the best physical model to date is quantum 
mechanics (results of which cannot be described within 
the assumptions of locality and realism). This is not 
only due to the fact that the predictions of this quantum 
model are "optically" much closer to the experimental 
results than those for the local-instruction model (we use 
here the type of intuitive data analysis used in ref. Q, 
see the figure in the reference) , but also the value of Mer- 
min's parameter, for the state p, is 2.84, exactly as the 
one obtained by Pan et al (something absolutely impos- 
sible for any local realistic model). 

Let us end with two more remarks. Of course in the 
experiment several standard loopholes were present, but 
these are common to most of Bell-type experiments, and 
in [lj they are not discussed, and therefore we neither ad- 
dress them here. Some specific interpretational problems 
of the experiment, which seem to be loopholes, but can 
be shown not to be of any fundamental nature, were dis- 
cussed in 0. The reader should also note that in Q], in 
contradiction with earlier papers of some of the authors 
of 0], for example the famous 0, Bell's assumptions of 
local realism, which lead to his inequalities, are not di- 
rectly challenged. We respond to the new claims. The 
discussion in [fj was shown to be incorrect earlier in 
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